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Introduction 
 
 
This Masters thesis, ”Myopic expectations in the markets for secondhand vessels”, is an 
attempt at using a simple static model in testing for myopic behavior.  In the two dominating 
markets in terms of fleet size and tons transported – those of oil and dry bulk transportation – 
there seems to be a high correlation between pricing of vessels and the current market income. 
Though the price of building a new vessel is also included, and is shown to influence the 
secondhand valuation by the market, a myopic behavior fits surprisingly well with vintage 
tankers. 
 
Myopic real asset pricing is an issue which should concern both market participants, 
academics and policy makers alike. Market pricing of real or financial assets too dependant on 
current commodity prices cause unstable marketplaces. In example increased stock price 
volatility or exaggerated real asset prices. Important aspects governing the pricing of vintage 
vessels are included as they are important in the process of modeling and in understanding 
both limitations and possibilities. 
 
A myopic or extrapolative behavior seems to have generated the over-capacity which has 
caused the trough of the present tanker and container markets. But other marketplaces in the 
global economy  are also showing signs of over-capacity. Assuming over-capacity is 
generated in overpriced capital markets, then should not the resulting over-supply generate a 
transitory lack of liquidity and cause a movement into a trough?  
 
Though  asset-play1 should ensure correct pricing, speculative asset investment or divestment 
seems to be a neglected strategy in shipping. If so, then shippers focus mainly on the timing of 
long term contracts versus spot market chartering. Interestingly, most shippers have a high 
focus on operating costs, while financial costs – determined by the cost of an asset – receive 
little notice. 
 
                                                           
1 Asset-play is a term used to describe speculative short-term investments in a real capital asset. 
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This thesis is an attempt at shifting some focus toward the importance of understanding asset 
pricing by a marketplace. Equally important is also the existence of asset-play as a mechanism 
in stabilizing asset prices and correcting myopic expectations.  
 
Chapter 1 argues the current relevance of understanding the mechanisms behind secondhand 
pricing. Chapter 2 is a discussion of the shipping market structure and choice of indicators for 
our model of vintage price assessments. Current earnings and prices of orders on vessels 
placed today appear to be relevant. 
In chapter 3 we form an hypothesis suggesting that if the market is dominated by myopic 
expectations, we may test this through the importance of a short term value component. A net 
present value based model is then formulated in chapter 4, along with a regression equation. 
Chapter 5 focuses on possible problematic characteristics of the data. Following in chapter 6 
is a presentation and discussion of results.  
Some possible directions for future improvements on the model are outlined in chapter 7. 
Examples are given for modeling the price of fifteen year old Aframax tankers. 
 
The regressions of Chapter 6 were performed using SPSS+ version 10.01. In Chapter 7 
regressions were performed using PcGive version 10.0b. The complete data-set on vessel 
values and earnings, has been supplied by ViaMar AS 
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1. Motivation 
 
1.1 Recent Events  
During the recent eighteen months an interesting series of events has taken place in the tanker 
market. Ship owners such as Frontline and Bergesen earned billions of dollars during the 
winter of 2000/2001. Some media compare John Fredriksen, founder and largest holder of 
Frontline, with historical owners as Reksten and Onassis. Through numerous vessel and 
company acquisitions the last few years Fredriksen has gained a share of more than ten 
percent of the market for super tankers. And as rates fell from the astronomical 90.000 and 
more usd per day in the supertanker spot market, the market participants and media wondered 
how long this could last.  
The historically high rates, along with the IMO phase-out plan for elderly single-hull tankers, 
induced a huge level of orders. VLCC (Very Large Crude Carrier) prices ended as high as 84 
million usd. A year and a half later, order prices dropped more than 10 million and the vessels 
delivered entered into a market where earnings were as low as a mere 5.000 usd per day, less 
than a fifth of their break-even2 rate. 
There is no doubt that a vessel bought at a lower price will in general receive a greater return 
than the same vessel bought at a peak price. If the focus on the timing of the purchase is too 
small, then society must pay a higher price for transportation services than necessary, though 
the effect on the level of trade may be negligible, Beenstock & Vergottis (1993)3. 
 
1.2 The Correlation between Earnings and Values  
It is widely accepted that rates and values move together and are highly correlated in time. It 
is even well documented for many shipping markets. We shall first show that this is indeed 
the case, then we shall show that using the PV (Present Value) formula on earnings gives a 
                                                           
2 The break-even rate is the average annual level of earnings needed to cover both financial-, operating- and 
running costs.  
3 Based on figures published by the International Energy Agency the average cost of crude oil transportation has 
been between 0.5 and 1.5 US-dollars per barrel in the period 1999-2001, peaking at 2.7 US-dollars in the third 
quarter of 2000. The current price of one barrel of crude oil is about 25 US-dollars.  
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different picture. The goal of this thesis is to illustrate the discrepancy between the market 
assessment of vessel values and the present discounted value of future cash flows, and then 
shed some light on how expectations may be formed in a model of the market behavior. 
1.2.1 An Illustration – Vessel Prices Versus Present Value of Cash Flows 
To show how values and earnings follow each other over the course of time, two graphs on 
the simultaneous developments of the price of five year old vessels, an estimated cash flow 
based on the spot market earnings for vessels of the given size segment, as supplied by 
ViaMar, and the present value of the cash flows are given below. Earnings for the remaining 
lifetime from 2001 and onwards is assumed to be at the period average. The lifetime is set to 
twenty-five years, where a costly special survey is due for most vessels wishing to continue in 
trades. Operating costs are deducted, though at a ballpark level4.  
For the Capesize bulk carrier our graph shows a widely different fluctuation for secondhand 
values, SHV, and the PV5 of future cash flows. Secondhand values fell by as much as nine 
million us-dollars from the fourth quarter of 1991 until the third quarter of 1992 – a drop of 
almost twenty-five percent. During the same period the present value of the future cash flow 
falls by a mere one million US-dollars. There was obviously a lack of downward pressure on 
vessel prices during this period. In fact, if our calculations are correct, then vessels were 
overpriced during the early 90’s until 1994. In figure 1 below, the correlation between SHV 
and earnings is extremely high. 
                                                           
4 The level of operating costs are assumed constant. An illustration of the development of the present discounted 
value is the goal; operating costs vary little over time and only level is assumed influenced. 
5 The PV is calculated using the formula and assumptions of Appendix B  
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Figure 1  Historical Values and Estimated PV of Cash Flow for a Capesize Bulker 
 
Figure 2 Historical Values and Estimated PV of Cash Flow for an Aframax Tanker 
 
The Aframax tanker is included mainly because it is the vessel of the ones included which has 
the most volatile income. Here values seem much less influenced by the current market 
earnings, though a weak tendency can be identified. The earnings during the latter half of 
2000 are historically unique, but had an interesting effect on the five year SHV. Though less 
of a periodical “give-away” in terms of business opportunity than the predictable Capesize, 
where value cycles repeat throughout the decade, the two marked reductions in expectations 
resulted in a value decrease of 25% in 1992 and more than 35% in 1998/99.  
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Omitted in these figures, the contract price of a new vessel ordered at any point in time also 
seems to affect the valuation of secondhand vessels. This influence is especially strong for the 
Capesize dry bulk carrier. The newbuilding price and its influence will be discussed later in 
this chapter, as the ordering price is – both by the shipping economics work reviewed for this 
thesis and by other sources – believed to be established in an isolated market, namely that of 
the international shipyard services. 
1.2.2 Theoretical Correlation Between Earnings and Values 
The present value of future cash flows is seen to be less volatile and move in a different phase 
than the SHV in the graphs above. Below are two calculations based on the PV formula on a 
chosen sinus-phase earnings during the twenty periods included in the graph. The market rate 
of return is set to ten percent, end of lifetime value to zero. Two different earnings-measures 
are used for the periods after the twentieth.  
In the first example earnings are assumed to continue to follow the constant cycle structure 
shown after period twenty. In this symmetrical case one can see that the PV moves with peaks 
two periods before the peaks in earnings. Thus with perfect foresight values should move 
before earnings. The bars in the bottom of the figure illustrate the individual period cash flow 
contributions to the present value taken in the first period.  
In the second graph the cash flow is assumed constant, and a trough level, during the 
remainder of the vessels life for the periods after the twentieth. Thus with a short horizon in 
the knowledge of future earnings, values should still peak before earnings.  
 
Figure 3 A Theoretical PV and cash flow development – infinite repetitions  
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Figure 4 Theoretical PV and Cash Flow development - low longterm expectations 
 
In examining the structure of expectations leading to the type of correlation with no lag or 
lead of any kind, the question is whether or not shipping is a market with myopic 
expectations? How different expectations can be seen to influence pricing will be discussed in 
Chapter 3. 
 
1.3 Current Relevance 
In the economic and financial state of our global economy, the pricing mechanism of 
secondhand vessels could apply to other markets as well. One possible kinship is with the 
pricing of resource based stocks in correlation with the unit price of that resource. Does the 
stock price of an oil company follow a positive correlation with the changes in oil price?  
A even more relevant approach would be to look at the consequences of  myopic behavior in 
the pricing of other real assets, such as perhaps factories. Combined with a herding6 tendency 
this would surely lead to excess capacity buildup in the aftermath of a peak in the price of the 
relevant commodity – thus a lack of foresight could lead to greater amplitudes in economic 
cycles.  
 
                                                           
6 The concept of herd behavior is used to describe mimicking behavior in a marketplace. See Sharfstein & Stein 
(1990) for a model of managers’ investment decisions.  
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1.4 Hedging Versus Asset-Play 
Timing of purchase isn’t without influence on the bottom line. Since the purchase price of a 
vessel dictates financial costs, maximum rest of life returns is determined upon purchase. 
Most operators use significant resources on improving the bottom line by 2-300 usd per day, 
yet very few seem to use timing of the purchase as an instrument – a move that may improve 
the break-even level of earnings by 1-2000 usd per day or more! 
That focus which is not on costs seems to be on routing and timing of freight contracts. 
Through efficient routing one may reduce the amount of time a vessel goes empty, thus 
increasing average daily earnings. Freight contracts can be divided into three main categories: 
timecharters, spot fixtures or COAs (see Appendix C for a closer definition of terms). By 
combining these one may hedge in different directions. Obviously the timing of freight 
contracts is very important, but financial costs are an important factor in determining 
profitability. 
 
1.5 Theoretical Gains with Asset-Play  
The gains of Asset-Play must be compared to those gains attainable through the timing of 
long-term contracts and spot market activity. This must be so, since if one purchases a vessel 
one must operate it under some strategy until sold. In the same way, upon selling a vessel one 
foregoes some of the spot market gains a peak – or a favorable futures contract correctly 
timed – would imply. After all, few will enter into Asset-Play unless it is a favorable strategy 
as opposed to lifetime market operation of a vessel.  
Though Asset-Play should be included as a strategy for a major ship owning entity, those 
owning smaller fleets might find that there are organizational impediments to selling a vessel. 
The possibility of gains through asset management strategies may be gains enabled through a 
larger fleet; increasing returns to operation scale. 
1.5.1 Secondhand Market Arbitrage Profits – an Example from the Capesize Market  
Even though future earnings are uncertain, it is straightforward to show that beside the use of 
the fixtures instruments one should try to benefit from the possibilities lying in the 
secondhand markets The capesize market is chosen because of its exceptional periodicity. 
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We assume a 6,000 usd per day of operating costs, thus not deducting capital- and other 
expenses. An assumption is also made that the vessel, upon purchase in the asset-play 
strategy, is run in the spot market until sold. The asset-play strategy is to buy when the 
difference PV- SHV is at a peak, and to sell when SHV - PV is at a peak7. Thus one decides to 
sell ones vessel when the gains are greatest, that is when the vessel is the most overpriced. 
This is the ViaMar decision rule for asset play. 
Based on the present value of a 5 year old Capesize ship it seems that the potential for a 
arbitrage profit from asset-play over the last ten years may be as high as  64.3 million usd, 
versus usd 36.2 million in revenue from pure spot market fixing. Gross timecharter 
equivalent, TCE, earnings (see Appendix C for more specific definitions) during the same 
period was usd 59.7 million. One should need to be great at timing and cost-cutting to almost 
double revenue. The table below shows how the potential arbitrage profit is calculated, and 
can be compared with figure 1 in section 1.2.1. 
 
Table 1 Calculation of the Potential Profits from Speculative Investment in the Sale and Purchase of a 
Capesize Dry Bulk Carrier (All numbers in usd millions) 
Decision
Quarters Peak
to Trough
Change in
Value
Period Net 
Earnings
Arbitrage
Profit
Sell 3                      -3,20           3,38             -0,18           
Buy 4                      7,30             4,18             11,48           
Sell 3                      -9,30           3,16             6,14             
Buy 4                      4,50             3,07             7,57             
Sell 3                      -5,50           2,20             3,30             
Buy 4                      2,80             6,65             9,45             
Sell 5                      -7,10           4,06             3,04             
Buy 5                      5,00             3,82             8,82             
Sell 5                      -7,40           1,61             5,79             
Buy 6                      4,80             4,12             8,92             
Sum 42                   -8,10         36,24         64,33           
 
Throughout the period in which we have data on earnings and values (1990q1 until 2000q4) 
ten sale and purchase opportunities arise, assuming perfect foresight. The column labeled 
“Quarters Peak to Trough” refers to the number of quarters between each individual sale and 
then purchase, and vice versa. “Change of Value” comments the movements of the vintage 
                                                           
7 This is the decision rule is used by Reidar A. Sundvor, partner at ViaMar and an expert on petrochemical gas 
freight. 
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price during the period and “Period Earnings” reflect the earnings one could earn if the vessel 
participated in active trading, these are foregone in periods when the vessel is not in 
ownership. The “Arbitage Profit” for each period is then the earnings generated through 
following the strategy of buying when the difference PV- SHV is at a peak, and selling when 
SHV - PV is at a peak. I.e. at point three a vessel is sold. Until point four the secondhand 
price of a five year old vessel of the chosen type falls by 9.30 million usd. However 3.16 
million dollars of spot market earnings are foregone, thus the actual arbitrage profit generated 
by the sale at point three is 6.14 million usd. 
Though showing the potential, I would like to emphasize that the calculation is based both 
upon strong simplifications and the strong assumption of perfect foresight. Though the level 
of costs, especially brokerage commissions and the potential financial costs of buying and 
selling a vessel, are underestimated, depreciation should count in modifying manner.  
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2. Choice of Variables 
 
 
2.1 Variables Considered 
The variables considered included in the modeling of factors assumed to determine the price 
of secondhand vessels, SHV, are any that influence expectations. The variables chosen will be 
those which can be seen as the main aggregates, which are leading quantifiable indicators of 
market activity, and which are assumed to be exogenous. Main aggregates in the sense that 
they are determined in separate markets. Leading variables in the sense that the variables are 
known to and accepted by most of the market.  
Orderbook, orders as percent of fleet, newbuilding prices, secondhand values of other vessels, 
scrapping prices, timecharter rates, COA rates, orders and laid up fleet are examples of 
variables which should be considered. The variables will be discussed with regard to the 
existence of a complete model of  the different shipping markets, and shipping as an industry, 
to avoid over-determination of the model through related independents. 
 
2.2 Indicators Related to the Supply of Freight Services 
Supply side indicators are those which concern the development of the fleet. Some concern 
the future of the fleet, as the newbuilding price.  
2.2.1 Fleet Distribution Variables 
These are the volumes of new orders, the size of the current fleet(s), lay-up8 and age 
distribution. While the orders could tell us something about the market’s opinion on current 
newbuilding prices, NBP, orders are seen purely as the demand for yard services. Thus orders 
and the NBP are correlated, though dynamically, and we should have to choose one. Current 
fleet size and distribution are valuable decision parameters in ordering and scrapping, sales 
and purchase, but are components in the determination of earnings and also omitted from our 
single equation model. 
                                                           
8 Lay-up is when vessels are taken out of service but not demolished. The vessel is then put to storage, and is not 
used during the duration of lay-up. 
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2.2.2 The Market for Shipbuilding 
The market for building ships is looked upon as a global, industry wide market, as in 
Wergeland and Wijlnost (1996). The price of a neworder is a soft constraint on vintage prices 
– or second hand values as they are called in shipping. The market for building a vessel can be 
seen as a market not decided by the earnings in individual, separate shipping markets, but 
rather as a market for shipbuilding services. Demand is generated by all shipping markets in 
sum. The only segmentation applicable is that of size, as some yards are too small to build 
certain vessels sizes. 
To some extent one should include technological constraints9 and the influence of currencies, 
subsidies and loan structures. However, the market is most decisively determined by the 
supply and demand for cgts10. Thus an influence on vintage prices is exerted as the decision 
for what type of vessel to purchase is made. 
 
 
Figure 5  The Global Shipbuilding Market 
 
 
                                                           
9 Shipyards are likely to be technologically constrained through ship type specialization. In addition to 
segmentation of yards by maximum vessel size capacity, one could have a type-specific segmentation.  
10 cgts = compensated gross tons, a measure of the amount of work it takes to construct a vessel after adjusting 
for complexity.   
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2.2.3 The Scrap Price 
The market for demolition of ships, an activity called scrapping, is also a separate and global 
market. Thus a twin to figure 5 is relevant also here. The supply of scrapping, from the view 
of the breakers11, is dependent upon the demand for the used steel chopped from the hulls. For 
our purposes the demolition price is at lest ten years into the future. A simplifying assumption 
will be made rather than including a marginal explanatory variable. 
2.2.4 A Comment on Technological Innovation 
Innovation exerts an important influence on the supply side of shipping. Vessels become 
quicker, more fuel efficient, quicker to load and discharge all the time. They become safer as 
regulations and sentiment demands safety, and manning needs fall with automation.  
All innovation results in increasing the diversity of the fleet which serves one market. In this 
thesis vessels capable of carrying different commodities will be seen as belonging to different 
markets, as is the industry norm. Within markets vessels will be segmented by size and then 
divided by age. Vessels of different sizes are looked upon as imperfect, yet close, substitutes. 
Between age classes we assume perfect substitution, yet as we will comment later in the thesis 
– this is not true, as vessels of newer age are always preferred to older ones at a given 
transportation cost. Thus a market discount to age, which is again dependant upon the level of 
utilization, exists. 
2.2.5 Other Supply Side 
Other characteristics of shipping supply are also available. Levels of ordering determine 
future deliveries, while the level of deliveries and scrapping determine the fleet growth. 
Though to measure actual supply growth, consideration has to be made for changes in 
productivity. The age profile of the current fleet is important in determining the need for fleet 
renewal. All of these measures are useful in forecasting fleet development, but none are prices 
we can use in determining secondhand values.  
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2.3 Indicators Related to the Demand for Freight Services 
Demand for freight services is determined by the geographical localization of commodity 
supply and demand. While the former is to varying extent determined by endowment of 
resources, the latter is determined by regional macroeconomic relations. Politics also play a 
part for both, through regulations and events. The OPEC oil cartel continuously revises 
production quotas for the oil-producing member countries, this has an effect not only on the 
price of oil, but also on the demand for oil transportation in the tanker market.    
The most important demand side indicators are real growth rates, industrial production, 
international exchange rates and interest rates. Though these variables are underlying in the 
determination of demand, interest rates could be given some special consideration as an 
indicator of the market rate of return.  
 
2.4 Earnings Indicators 
Earnings is a prime variable, in that earnings are a result of the balance between supply and 
demand. As such, other underlying supply and demand variables are excluded – they are 
correlated with earnings without providing additional information. The only exception to this 
is the NBP and the demolition price. But – at times the tanker or dry bulk transportation 
market demand for vessels may influence the price of ordering a vessel, thereby causing some 
correlation for limited periods in time. 
There are many different variables concerning the level of earnings. Some, including market 
perceptions, function as quasi-futures or perhaps option market instruments, others referring 
to the spot market. Earnings are quoted as timecharter contracts, contracts of affreightment, 
COA, and in the case of spot market chartering published as worldscale, dollars per ton or 
timecharter equivalent earnings, TCE.  
The choice of included variables is based on the liquidity of the market and the availability of 
the indicator. In the case of timecharters, TC, the one-year timecharter is the most frequently 
quoted. Other durations occur less frequently. In the case of spot market fixtures we have 
                                                                                                                                                                                         
11 The entities supplying the actual demolition of a vessel are based on low technology. Vessels are drawn up on 
a beach in, for example, Bangladesh. Then people will climb onto and start the process of severing sheets and 
parts. Infrastructure in non-existent. 
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chosen the TCE as the best earnings indicator. The worldscale or dollar per ton quotes would 
lead us to have to include bunkerage costs, and are not as intuitive as the TCE (which is 
presented as usd per day). COAs are and illiquid instrument too12.  
 
2.5 Treatment of Uncertainty 
Investment in shipping contains a large amount of uncertainty, as do all investments. In 
shipping uncertainty changes over the horizon one wishes to describe, and will differ from 
market to market. The characteristics of uncertainty is different too. With tankers the OPEC 
production decisions, the oil price and global politics are important factors which are difficult 
to predict. In the dry bulk market weather influences market conditions – and is a source of an 
influential white noise which may make or break a market within a given year. 
Unfortunately, the inclusion of individual events which could effect market perceptions are 
beyond the scope of this thesis. Such events could be the recent revision of the IMO phase-out 
scheme for single hull tankers, the Asian Crisis or September 11. 
 
2.6 Conclusion 
Thus we are left with NBP, and relevant one-year TC or TCE as the variables in our model, as 
they are all leading indicators resulting from separate markets, and are thus good candidates 
for exogenous explanatory variables. Some interest rate or depreciation considerations will 
also have to made.  
Another important conclusion is that there is a link through especially the newbuilding market 
which connects the different markets and segments. The segments have an additional 
connection through substitution of services. Systems of regression equations could therefore 
help in correcting the model for these interdependencies.  
                                                           
12 See section 5.2 for a presentation of the problems surrounding illiquidity of indicators. 
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3. An Hypothesis of Myopic Expectations 
 
3.1 Components and Structure 
Although a functional structure of the actual market expectations is not going to arise from 
this thesis, some properties of the expectations influencing the market assessment of vessel 
value should be within reach. A total understanding of the shipping market can only arise 
from a complete model, including not only the secondhand market, but also the markets for 
new vessels, demolition and freight13 – in a system of equations.  
There are many contributions to uncertainty surrounding the market for shipping - concerning 
both the various components to supply and to demand. Thus expectations on the level and 
kind of new ordering, the level and type of scrapping, the future costs of fuel and future 
interest rates are all components of a total uncertain environment. There are many more 
elements to anticipate, but all are not equally important. The thesis only looks at the one 
equation describing the determination of secondhand values, implying that we run the risk of 
indirectly including expectations which would apply to other markets.  
Since all markets clear simultaneously, estimating secondhand values in the context of a 
complete model would allow us to take into consideration both model recursivity and 
dynamic properties. As an example of a sub-markets complexity, in describing the market for 
construction of new vessels, one would consider the existing global yard capacity, future and 
current interest rates, future and current exchange rates, existing tax regimes and other 
relevant government policies, and the demand for vessels in all shipping markets. Estimating 
the newbuilding market separately could allow us to, at some extent, remove the influence of 
attributes specific to that market.  
The main contribution to secondhand values in particular, if determined by the use of a net 
present value function on future net income, comes from the us-dollar per day earnings of the 
specific vessel. The definition of earnings presented by most market agencies, mostly broker 
houses, is the time charter equivalent earnings14, TCE. In this definition the variable cost of 
                                                           
13 Extensive presentations and examples of such models may be found in Wergeland and Wijlnost (1996) and 
also in Beenstock and Vergottis (1993). 
14 See Appendix C for an in depth presentation of terminology. 
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running a vessel, the voyage cost, is already deducted from the gross income from carrying 
the cargo. We are left with the following uncertain components one must make assumptions 
on before participating in the sale of a ship: interest rate, demolition value, TCE earnings, 
operating costs, remaining lifetime, regulatory changes and other non-pecuniary uncertainties.  
Of the above factors, the future TCE development for a certain vessel is the most influential, 
along with the interest rate. An uncertain rate of depreciation could be included to illustrate 
that expected TCE falls with age, though the actual relationship depends on the current market 
balance and is most likely not a monotonous relationship. 
 
3.2 Expectations – A Reference  
Wergeland and Wijlnost (1996) present the “two extreme views of expectations” as myopic 
expectations and perfect rational expectations. They also present another view which they call 
semi-rational. The two former expectations mechanisms are defined as follows: 
 
“Myopic expectations mean that only the current market situation matters for the 
formation of expectations about the future. Perfect rational expectations mean that the 
agents in the market have a well-founded understanding (or model) of how markets 
will develop in the future and they base their assessments on this” (p296). 
 
Special emphasis is made by the authors on that which they call “semi-rational expectations”. 
In this form of expectations agents believe in an equilibrium level of future earnings without a 
clear view on the path, or process, of convergence in the long run. This long run equilibrium 
level is then represented by the break-even levels of earnings reflected by today’s 
newbuilding prices. Mention is also made of other expectations mechanisms, though very 
brief. In addition the book presents a model based on a monotonous convergence of today’s 
spot market earnings towards the current break even level of earnings, through a weighted 
average of the TCE and the break even earnings indicated by the NBP.     
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3.3 Expectations Horizon  
The characteristics of the demand and supply side contributions to uncertainty are helpful in 
creating a division in time between the short and the long term planning horizon. The demand 
for transportation carries an ever increasing uncertainty in the sense that it is difficult to 
discern between a short and a long term with different levels of uncertainty. Predicting the 
demand for seaborne transportation not only necessitates  knowledge on the level of current 
transportation, size and location of future and current investments in commodity production, 
but also the prediction of the macroeconomic development of the total global economy – at a 
regional level at least. The supply side, on the other hand, does have a definite barrier to 
uncertainty.  
The reason is that there are many good sources to the contents of different ship-builders 
orderbooks. The deliveries of new vessels within the period covered by the contracts for the 
construction of new vessels, and the progress of current construction, is known with a level of 
certainty much higher than the horizon outside of the orderbook. For example the well known 
brokerage and research company Clarksons produces the Clarksons Shipyard Monitor on a 
monthly basis. This publication contains different break downs of all vessels on order at every 
major shipyard across the globe. 
The orderbook is usually described some two to three years into the future, where the yards 
usually have some orders for third year delivery. The first twelve to eighteen months are the 
least uncertain period. Construction of a vessel takes up to eighteen months if the vessel is 
large. Thus the short term will be defined as eighteen to twenty-four months. A horizon 
beyond this will be deemed the long term.  
 
3.4 Assumptions on the Long-term Horizon of Expectations  
Predictions of future earnings beyond the short term are increasingly uncertain. 
Macroeconomic variables become highly uncertain, investments in production capacity of the 
commodity and vessel ordering must be modeled. Though some agencies produce forecasts of 
the future over the expected lifetime of a new vessel, some twenty-five years, long term 
expectations are usually dependent upon a criterion of sorts or market history.  
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Different possibilities for long term expectations are assuming: 
• that the market meets a specific rate of return 
• average market cycles to repeat in infinitum 
• the last ten years of history to repeat 
• trade pattern trends in importer/exporter regions to continue 
 
3.5 Our Hypothesis 
Based on the findings and argumentation of Wijlnost and Wergeland (1996), and on our 
previous discussion in Chapters 1 and 2, we shall focus on a static model including only 
today’s variables in the market’s determination of today’s secondhand values. Unlike 
Wijlnost and Wergeland (1996) myopic expectations will be defined as the case where agents 
are too focused on today’s earnings when assessing vintage vessel prices. Though applying a 
stricter definition of myopic behavior, newbuilding prices will be included in the model – also 
in this thesis as an indicator of future earnings. While the structure resembles that of Wijlnost 
and Wergeland’s semi-rational model, the model will not be based neither on their futures-
market structure nor on a priori assumptions on other parameters. The role of the model used 
in this thesis is to allow testing for for short-sightedness when combining with the “normal” 
practice of using present value calculations in price estimation a distinction between a short 
and a long term. Deduction of the stochastic model, along with an introduction to present 
value calculation and it’s role in shipping, is presented in Chapter 4 of this thesis.  
A static model is used since agents are assumed myopic in the null hypothesis. In addition 
there may be some benefit to testing the influence of current and future earnings indicators 
from using a raw model with few restrictions. Two restrictions will have to be placed 
however, that of a definite distinction between the short and long term horizon of the market, 
and that of an expected vessel lifetime ending with demolition. The horizon restriction allows 
us to divide the vintage price into a short and a long term component, such that 
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(3.1)   longshort VVV +=  , 
where Vshort is dependent upon current earnings and Vlong is related to the price of placing an 
order on the same type of vessel today.  
 
Our hypothesis is then that if the market is dominated by myopic agents, the short term value 
component will represent a disproportionate part of value. It is this hypothesis we seek to test 
and evaluate in the following chapters. 
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4.  Theoretical Model  
 
4.1 The Net Present Value Criterion 
Having decided upon which indicators best suited for the purpose of valuing vintage vessels 
in the marketplace, the NBP and either the one-year timecharter or the TCE, we need a 
theoretical model combining our indicators with our endogenous SHV. As a starting point we 
can use the decision to invest. In Copeland and Weston (1992), it is argued that the NPV 
criterion is best suited in the evaluation of an investment opportunity. Though the criterion is 
developed under assumptions of certainty, we assume that our agents in the secondhand 
marketplace have a firm belief in the future earnings development, and in addition have a pre-
defined desired rate of return.  
This allows us to follow actual practice in shipping. A referance directed specifically at 
maritime economics can be found in Evans and Marlow (1996), who also advocate the use of 
the NPV criterion in the investment decision.  
 
Based on the notation in Copeland and Weston (1992), the NPV criterion states that 
investments with an initial cost of I, should be accepted as long as 
 
NPV = PV – I > 0. 
 
The present value, PV, is the value today of a stream of future income15. In continuous time 
the PV is defined as 
   ∫ −= T
0
dteaPV ktt  
                                                           
15 The cash payment one would be willing to recieve today in place of the future income stream, under the 
assumption that the market rate of return is known with certainty. 
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Where at is the payment received at any point in time, t, and k is the continuos discount rate. 
 
In equilibrium investments will be accepted until the NPV is zero, an since the initial 
investment in our case I = SHV, we find that in equilibrium  
 
  NPV  =  0  =  PV - SHV  ⇔ PV  =  SHV 
 
Stating that one should purchase vessels as long as the present value of future income is at 
least equal to the vessel price. 
 
4.2 The Present Value Model 
In the simplest form the theoretical model of actual vessel value must consider the uncertain 
present discounted value of future cash flows, thus including the demolition price, over an 
uncertain horizon. The duration of the vessels life, the income and the market rate of return 
are all uncertain.  
Theoretically the present value model in continuous time can be described by the following 
function: 
(4.1)  
[ ]∫
∫
−
−
+=
+=
aT
0
a)-r(T-rt-
aT
0
a)-r(T-rt-
Sedtea)C(t,-a)R(t,
Sedta)e(t,a)V(t, π
    , for [ ]T,0a ∈  
where  V  = theoretical vessel value 
  π  = net cash flow 
  r = constant discount rate 
  S = demolition value of vessel 
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  R = TCE or 1TC 
  C = fixed operating costs 
  t = time 
  a = current vessel age 
  T = demolition age of vessel  
  ρ  = the construction time 
 
and t = [0, … ,T-a] is the period of time in which the vessel will produce freight services. 
 
The formula implies that all variables are known with certainty. Notice that the structure of 
the time charter contract implies that variable costs, or voyage costs, are the responsibility of 
the charterer, and not the owner. Most important amongst the variable costs are fuel costs 
which are a major expense and is the most volatile component. This formula is for an entire 
vessel, but could also be interpreted as the value per dwt.  
Age is included in the formula as it has two value reducing influences; higher age gives a 
shorter remaining life, and in addition higher age increases cost and gives lower income. 
Costs fall with innovation and increase with age. Income also falls with age as the aggregated 
market has preferences for newer tonnage. By these and other factors, the net cash flow is 
reduced as age increases.  
Another factor worth mentioning is the role of debt in the valuation of a vessel. Debt has no 
influence what so ever on the inherent value, though it may affect the value as perceived by 
the owner16. Costs accruing to ownership structure are herein overlooked. 
 
 
                                                           
16 In the certainty case the bank and the owner share claims to the cash flow, in the same manner as a shareholder 
structure specifies ownership and cash flow rights (in short). In case of uncertainty the owner is the more risk 
exposed of the two, thus from the residual cash flow rights one should deduct a risk premium. 
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4.3 The Market Price of a Secondhand Vessel 
In equilibrium the market price of a second hand vessel is the participant’s expectations of 
future earnings, or the expectation of vessel value: 
 
(4.2)    SHVt(a) = E[V(t,a)] 
 
Behind the determination of an equilibrium price of second hand vessels there is a demand 
and a supply. Our focus will not be to study the motivation behind selling or buying a vessel 
in order to determine separate supply and demand curves, rather we assume simply that the 
ship owners have different beliefs and motives. Thus, whatever the reasons behind the 
transactions, the market for second hand vessels clears at the point where value and expected 
value are the same. This equilibrium value in turn translates into an expectation of the present 
value of future cash flows; our focus.  
In addition to the consideration of future earnings, one will consider the option of buying a 
vessel of different age. If there is equilibrium in one age class within the size segment, then 
we must have an equilibrium for all age classes simultaneously. We will assume that the 
vessels included in our data (newly ordered, and 5, 10 and 15 year old secondhand) are 
perfect substitutes. Thus price difference by age is due to the differing horizons of service, 
and age will be omitted from the net cash flow in the following. 
We assume that vessels of different size segments are imperfect substitutes, as they have both 
differing costs and a differing feasible trading pattern. Vessels of differing sizes will rarely 
compete directly in the transportation of their market commodities, and when purchasing a 
vessel we assume the participants to consider only one size at a time.  
 
4.4 Demolition and Newbuilding 
Influencing the market for second hand vessels are the markets for vessel demolition and for 
building new vessels. Since the vessels we consider are expected to remain in service until the 
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age of 25 years17, and demolition is a minimum ten years into the horizon, we assume that the 
market for demolition has a negligible influence on vessel valuation and owners use an 
historical average in estimating the scrap value. 
 
Figure 6 :  Supply Influencing Markets 
  
Though the three markets are linked (figure 6) through their orientation towards the value of 
future freight services within the segment, the markets for building and breaking vessels are 
global and consist of the total supply and demand for the representative services aggregated 
on all shipping markets and segments thereof, and in addition other sectors such as oil rigs. 
Thus the price of a new order will be only partially affected by the demand within a freight 
market, and even less so of demand within a segment of that market. Not only does the price 
of a newly ordered vessel influence the price of a second hand vessels, it is also a gateway of 
sorts for influences from the demand for new vessels in other markets. 
 
4.5 The Price of New Vessels 
New vessels have both a preference and a cost advantage over the older classes. Preference 
based advantages exist as a result of market regulations or market participants. Some 
countries have laws governing the state a vessel must be in to travel in their waters, though 
international bodies such as the IMO also present regulations.  The newest vessels are usually 
built in compliance with these regulations and thus may trade in the whole global market. As 
agents may prefer safer, faster and more cost efficient vessels they prefer newer tonnage – at a 
premium over older.   
                                                           
17 This age level is based on the IMO and MARPOL regulations. In order to continue in service upon reaching 
26 years, vessels must endure costly improvements and re-certification. See Wergeland and Wijlnost (1996) for a 
brief  discussion. For bulk carriers Beenstock and Vergottis (1993) estimate the long term level of demolition for 
the fleet segment of 20 years or older to be at 8 percent, indicating that almost 60 percent of vessels are sent to 
breakers before reaching 25 years.  
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The theoretical value of a new vessel is: 
(4.3)   VNB  =   PV( π(t)) 
where the present value, PV, is calculated in the same manner as in equation (4.1).  
 
New vessels will continue to be ordered until the following equality is satisfied by the last 
order: 
(4.4)   NBP  =  E[VNB]  =  E[PV(π(t))]  =  PV(E[π(t)]) 
where    t = [ρ, … , ρ+T]  
 
However the NBP is assumed to be a result not of the demand for a specific vessel, but rather 
as a result of the global demand for shipyard services as measured in compensated gross 
register tons, cgrt18. A specific NBP depends on the cgrt of that vessel. 
The market expectations connected to the NBP concern a different horizon than that of the 
SHV, as the vessel is yet to be built. Thus the market value of an order should not take into 
consideration and should thus not be affected by the expected market conditions during the 
construction period. In fact, during the recent explosion in tanker earnings last winter, resales 
of unfinished vessels were priced higher than orders, implying a premium for prompt 
delivery. 
It is worth notice that the construction time is not a constant, it will differ between yards and 
may change over time. Most importantly is the effect of the shipbuilding industry operating at 
or near full capacity utilization, where the time it takes from a purchase to be closed and to the 
vessel being set in trade will increase. Thus at some points in time there will be a positive 
correlation between NBP and ρ. 
 
                                                           
18 cgrt is a standard measure of the amount of work it takes to build the vessel. 
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4.6 The Relationship Between SHV and NBP 
Rewriting equation (4.1), keeping the assumption of perfect substitution in mind, we can 
divide the PV of the theoretical NBP and SHV into short and long term components (see 
Appendix A for a detailed proof): 
 
(4.5)   ∫ ∫−
+
−
+++=
α
ρ
ρ
α
ρππ
T T
T
Sdtdt )r(T-rt-rt- e(t)e(t)eNBP(t)  
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ρ α
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Before taking the expectations over equations (4.5) and (4.6), assume that  S  = E[S] , the 
average historical scrap value of a vessel of the same type. In addition making use of  
relationship (A.6) to represent the expected timepaths by their equivalent constant, and 
assuming that short term earnings expectations are correlated with the 1TC or TCE while the 
long term expectations are correlated with the NBP, we get  
 
(4.7)  [ ] )(
0
SHV(t) α
α
ρ
ρ
ππ −−
−
−− ++= ∫∫ TrT rtLrtS eSdtedteE  
where   Sπ   -  constant earnings equivalent to the expectations for the short term 
  Lπ   -  constant earnings equivalent to the expectations for the long term 
 
Implicitly we have assumed that the agents expect the market rate of return to remain at a 
constant level for the remainder of the vessel’s life. In this context this assumption may not be 
too presumptuous or have severe implications towards our results. 
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Our understanding of the market value of a second hand vessel is now represented by a three-
term present value function. The first term is the equivalent present value of short term 
income (over the construction period ρ), the second the present value of long term cash flow. 
The last is the present discounted value of demolition at the assumed expected disinvestment 
time, T-a.  
 
The reason for splitting our expression at time ρ is that this is the period in time from which 
both a vessel ordered today and a second hand will both be trading in the freight market, as 
illustrated by figure 7 below. Here time is measured in quarters of a year. 
 
    t = 0        ρ   40          60    80            100 + ρ
New Order
5 year old
10 year old
15 year old
 
Figure 7   Lifespan of Vessels 
 
4.7 The Stochastic Model of SHV 
In stochastic form we now get the following model for the market price of a second hand 
vessel (see the discussion preceding equation (A.9) of Appendix A for the transition from 
equation (4.7)):  
(4.8)  tt2t10t uNBPR(a)SHV +++= βββ  
 
where  SHVt(a)= the market value of a second hand vessel 
  β0 = the constant term reflecting demolition value and fixed costs 
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  β1 = the coefficient representing the effect of earnings on SHV 
  β2 = the coefficient representing the effect of the NBP on SHV 
  Rt = TCE or 1TC 
  NBPt = the price of an order an equivalent vessel 
  ut = stochastic error term 
  t = time 
 a = current vessel age   
 
Incorporating the price of a newbuild directly into the relationship may be inferior to 
recalculating NBPt into the break-even cash flow level, though one must then assume some 
level of the expected market rate of return and operating costs. Age is not included as an 
exogenous variable since the relationship was found to be complex (as presented in Appendix 
D). 
Tests as to the magnitude of short term versus long term earnings and their influence over the 
assessment of market value can give us some insight into the aggregate expectations of the 
market participants; the owners and their brokers. Tests on the lag between secondhand value 
and our spot market earnings will give an indication of foresight, also an important 
component of expectations. If secondhand values are largely dependant upon short term 
earnings indicators today, then participants are myopic – and the market, perhaps, predictable! 
 
4.8 A Calculation of Value Horizon Components 
The following relative weight of the long term and the short term value components of a 
vessel value were calculated using equation (4.7) , not including the demolition parameter, for 
the following assumptions: 
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 Sπ   = k   net cash flow during the short term 
  Lπ  = 1   net cash flow during the long term 
  r  = 0.025 quarterly discount rate 
  ρ = {6,8} building time 
  a = {20,40,60} (5,10,15 years in quarters) 
  T = 100  (25 years in quarters) 
 
k p = 6 p = 8 p = 6 p = 8
Vshort Vlong V Vshort Vlong V Vshort in % of total
5 year old 0,5 2,8           29,0         31,8         3,6           27,3         31,0         9 % 12 %
1 5,6           29,0         34,6       7,3         27,3       34,6       16 % 21 %
2 11,1         29,0         40,2         14,5         27,3         41,8         28 % 35 %
5 27,9         29,0         56,9       36,3       27,3       63,6       49 % 57 %
10 year old 0,5 2,8           25,5         28,3         3,6           23,8         27,5         10 % 13 %
1 5,6           25,5         31,1       7,3         23,8       31,1       18 % 23 %
2 11,1         25,5         36,6         14,5         23,8         38,3         30 % 38 %
5 27,9         25,5         53,4       36,3       23,8       60,1       52 % 60 %
20 year old 0,5 2,8           19,7         22,5         3,6           18,0         21,7         12 % 17 %
1 5,6           19,7         25,3       7,3         18,0       25,3       22 % 29 %
2 11,1         19,7         30,9         14,5         18,0         32,5         36 % 45 %
5 27,9         19,7         47,6       36,3       18,0       54,3       59 % 67 %  
Table 2   Calculated importance of the long and short term earnings components of the present 
value function presented in equation (4.7) 
 
The upper left hand mini-table specifies the contributions to value of a five year old vessel, 
from short term earnings of 0.5, 1, 2 or 5  for the duration of six quarters. In all tables Vshort + 
Vlong = SHV – in theory. Notice that with short term expectations at five times the long term 
earnings, the short term value component contributes 49% of total theoretical value (5 year 
old, k = 5, ρ = 6). 
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5. Comments on the Data-set 
 
 
5.1 Data Collection 
The data on which this thesis is based has been made available by the Norwegian based 
market research company ViaMar AS for use and reference only. The data consists of 44 
quarter-by-quarter data-points on secondhand values, price of a new order and quarter 
earnings averages for seven vessel type and class segments. Secondhand values are presented 
for five, ten and fifteen year old vessels – in all three age classes. Earnings are given as the 
quarterly average one year timecharter rate and the quarter average spot market earnings in 
timecharter equivalent earnings. Thus the dataset contains a total of 1,848 individual 
datapoints in 42 time series. 
ViaMar AS has retrieved the data through various market sources over a span of more than a 
decade. Where sources have been divergent assessments of the current market through reports 
of actual fixtures19 have been made. Thus the data are unique in that they are the professional 
view of the current market made by ViaMar at any point in time. Other agents and market 
professionals are likely to have other views and historical reference series. Thus the results 
herein are not completely  reproducible.  
 
5.2 Lack of Openness Conflict – Commercial Market Studies 
A note can be made concerning the availability of data on the shipping markets. Though 
important to many, data is rarely compared in compounded form. The reason for concealing 
knowledge from other competing agencies lies in the value of historical data. Since very few 
control large datasets describing market behavior, this becomes a real asset from which 
returns may be gained. Though professional agents should agree on the figures discussed or 
presented by and to them, there is no industry wide consensus as to the level of aggregate 
figures.  
In example, some brokerage houses present end of period data for earnings and values alike. 
Such series are bound to be more volatile than averages over the same period. Another 
                                                           
19 A fixture is defined as a contract for the employment of a vessel.  Wergeland and Wijlnost (1996) 
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illustration of diversity is the treatment of missing data. Some publishers of their own current 
market opinion keep the last vessel sales contract value as indicative of the current – if no 
sales have commences (thus the missing value). Others apply a tentative change, possibly 
through knowledge on relevant sales discussions. This brief is by no means conclusive. 
 
5.3 Ship Type Variation – Non-homogeneity of the Different Fleets 
Aggregation of market data in shipping gives rise to the issue of non-homogeneity. Though 
we present three age classes for secondhand vessels, there may be influences due to data 
aggregation. How is the sale of a seven year old vessel treated by the various sources? Since 
the data at hand is in part the result of other agent’s aggregation, the criterion chosen by each 
one is not completely known. The same problem applies for vessels of intermediate size 
ranges, engine quality, hull preservation, state of the art technologies etc. In using these data 
we must rely on the due diligence of others. 
 
5.4 Other aspects of the series 
Further comments may be made on some vital aspects of the series.  
5.4.1 Correlation between SHV Assessments  
Theoretically the correlation between secondhand values should be almost perfect across age 
segments, since no individual SHV should be adjusted without all other assessments being 
adjusted proportionally at the same time. That is – if the only difference in the calculation of 
secondhand values was the age. 
In our series, and other used in compiling the series used here, it happens more often than not 
that single classes are adjusted individually. The explanation is either an adjustment of 
expected demolition value for vessels of that age, sales of only such a vessel not implemented 
in the other classes or changes in the assessments of future or current earnings. The only 
feasible explanation is that of changed earnings for an individual class.  
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The explanation may be that regulations governing age or general shape of vessels create a 
kink in demand. The oldest vessels compete in a residual market20. The current tanker market 
has this property, as western nations prefer double hull tankers is certified shape – poorer 
nations are not as picky (for various reasons). So as older vessels become suppliers of “last 
resort”, their rates will pickup only after the rates of the newer vessels have already improved. 
Older vessels will also be the first to suffer if conditions worsen.  
The effect on the thesis is that when we include only one series for market earnings, we 
should suspect that the results for older vessels are somewhat poorer than the results for five 
year olds. All our earnings series apply to modern vessels, and may or may not be a source of 
errors depending upon violation of the assumption of vessels of different age classes being 
perfect substitutes. 
5.4.2 The Tanker Market Boom the Winter of 2000/2001 
Some interpretation difficulty arises as a result of the extreme values of earnings during the 
winter of 2000/2001. A modern VLCC earned from 80-100,000 usd per day during this 
period, representing aggregate levels never seen before in the history of the tanker market. It 
is probably safe to indicate that the market had some difficulty reacting to the build-up of 
market momentum this caused. A break-down of any conventional behavior will affect 
regressions including data from this period. 
5.4.3 Vessel Price and Indirect Subsidies 
In poor times yards have been subsidized, and have themselves subsidized newbuildings 
through cheap financing and options on cheap sister vessels. Such methods of attracting 
customers is unlikely to be shared with the marketplace and may at times reflect the levels of 
prices percieved by the rest of the marketplace. 
 
 
 
                                                           
20 Another example is the Jones Act trades along the coast of the US where WWII-type tankers are allowed to 
trade as long as they are US flag vessel – registered in the USA. 
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6. Empirical Results 
 
 
6.1 Regression Models 
The stochastic model used in the estimation of the equation is presented in equation (4.8): 
 
(4.8)  tt2t10t uNBPR(a)SHV +++= βββ  
 
As both the Rts and the NBPt are assumed determined outside of the secondhand market, and 
also by separate mechanisms, they are taken as not having an exact linear relationship and are 
assumed exogenous as in Biørn (1996) and thus uncorrelated with the residual. The 
exogenous variables are assumed to be non-stochastic. Further we assume that the stochastic 
residual is homoscedastic, has a zero mean value and display zero autocorrelation.  
As we have discussed before, the NBP shows a tendency to be sticky at peak levels, if the 
orderbooks are full. This may result in some autocorrelation. Under these assumptions we 
regress for each vessel of each age, on both the TCE and the 1TC, under first OLS and then 
use OLS with Cochrane-Orcutt transformation. Iterations were carried out until parameter 
estimates changed by less than 0.0001. The estimated equation now becomes 
  
 (4.8)’  tt2t10t *NBP*R*(a)*SHV εβββ +++=  
where  1ttt SHV(a)SHV(a)*SHV(a) −−= ρ  
  )1(* 00 ρββ −=  
  1ttt RR*R −−= ρ  
  1ttt NBPNBP*NBP −−= ρ   
  1ttt uu −−= ρε   
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It is assumed that the ut follows the first-order autoregressive scheme t1tt uu ερ += − where 
1<ρ  and where the εt follow the OLS assumptions specified for the residual of (4.8) above. 
 
Variables have the following units: NBP and SHV in million usd, TCE and 1TC in thousands 
of usd per day. The coefficient of earnings to value, β1, thus represents how many million usd   
the SHV changes when short term earnings change with one thousand usd. β2 represents the 
response of a one million dollar change in NBP on the SHV. In total we will perform 84 
regressions21.  
 
6.2 Regression Results  
In the following tables the results of the regressions are reported in twenty-one tables.  All 
regressions are based on the full 44 quarters of data available, and include two independents. 
Each presents the respective coefficient eastimates, the standard errors of the betas, the 
corresponding level of significance for each, the Durbin-Watson statistic, the regression sum 
of squares and the sum of squares error.  
In tables 6 through 26 below, d denotes the estimated Durbin-Watson d-statistic which 
describes autocorrelation of the residuals22, RSS (Residual Sum of Squares) denotes the 
unexplained variation of the independents about the regression line and TSS (Total Sum of 
Squares) is the variation of the dependents, in our case the individual SHVt , about their 
sample mean. 
 
 
                                                           
21 Seven vessel classes, three age categories per class, two earnings indicators and two residual assumptions.  
22 )ˆ1(2d ρ−≈  
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R-squared 
 
 
Table 3     Summary of R2 for regressions on 5 year old vessels23 
TCE 1TC 5 year old 
second hand 
vessel 
OLS Cochrane
-Orcutt 
OLS Cochrane
-Orcutt 
Capesize 0.91 0.75 0.90 0.74 
Panamax 0.90 0.79 0.91 0.82 
Handymax 0.68 0.52 0.76 0.54 
VLCC 0.59 0.29 0.69 0.57 
Suezmax 0.67 0.39 0.86 0.71 
Aframax 0.35 0.20 0.71 0.56 
Product 0.30 0.30 0.65 0.58 
 
Table 4    Summary of R2 for regressions on 10 year old vessels 
TCE 1TC 10 year old 
second hand 
vessel 
OLS Cochrane
-Orcutt 
OLS Cochrane
-Orcutt 
Capesize 0.89 0.78 0.87 0.80 
Panamax 0.77 0.58 0.80 0.66 
Handymax 0.69 0.55 0.77 0.61 
VLCC 0.42 0.19 0.59 0.53 
Suezmax 0.59 0.29 0.83 0.72 
Aframax 0.25 0.10 0.69 0.61 
Product 0.26 0.40 0.70 0.60 
 
Table 5    Summary of R2 for regressions on 15 year old vessels 
TCE 1TC 15 year old 
second hand 
vessel 
OLS Cochrane
-Orcutt 
OLS Cochrane
-Orcutt 
Capesize 0.73 0.55 0.73 0.60 
Panamax 0.53 0.46 0.59 0.61 
Handymax 0.59 0.40 0.73 0.50 
VLCC 0.26 0.17 0.35 0.54 
Suezmax 0.26 0.18 0.51 0.48 
Aframax 0.10 0.03 0.53 0.35 
Product 0.07 0.26 0.69 0.41 
 
                                                           
23 Notice that since both sample size and dependent variable of (4.8) and (4.8)’ are different, the R-squared of 
OLS with and without Cochrane-Orcutt transformations above cannot be compared directly, Gujarati (1995). 
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Capesize 
 
Table 6         Regression results for a 5 year old capesize vessel from 1.qtr. 1990 until 4.qtr. 2000 
d 
RSS 
5 year old 
second hand 
vessel 
Variable Estimated 
Variable 
Beta 
Standard 
Error of 
Beta 
p-
value
SSE 
Constant -1.811 1.799 .320 .586 
NBP .682 .047 .000 720.5 
OLS on TCE 
TCE .217 .049 .000 74.0 
Constant -1.647 3.431 .634 1.898 
NBP .680 .089 .000 114.0 
C-O on TCE 
TCE .203 .060 .002 37.4 
Constant -3.401 1.828 .070 .524 
NBP .684 .052 .000 715.1 
OLS on TC1 
TC1 .327 .079 .000 79.4 
Constant -2.288 3.543 .522 1.869 
NBP .640 .097 .000 104.5 
C-O on TC1 
TC1 .363 .100 .001 36.0 
 
Table 7         Regression results for a 10 year old capesize vessel from 1.qtr. 1990 until 4.qtr. 2000 
d 
RSS 
10 year old 
second hand 
vessel 
Variable Estimated 
Variable 
Beta 
Standard 
Error of 
Beta 
p-
value
SSE 
Constant -8.813 1.914 .000 .481 
NBP .584 .052 .000 701.7 
OLS on TCE 
TCE .321 .050 .000 83.7 
Constant -8.361 2.845 .006 1.232 
NBP .615 .074 .000 93.2 
C-O on TCE 
TCE .185 .050 .001 25.6 
Constant -11.174 2.068 .000 .311 
NBP .594 .059 .000 683.8 
OLS on TC1 
TC1 .465 .089 .000 101.6 
Constant -8.742 2.777 .003 1.231 
NBP .560 .076 .000 87.6 
C-O on TC1 
TC1 .366 .078 .000 22.0 
 
Table 8         Regression results for a 15 year old capesize vessel from 1.qtr. 1990 until 4.qtr. 2000 
d 
RSS 
15 year old 
second hand 
vessel 
Variable Estimated 
Variable 
Beta 
Standard 
Error of 
Beta 
p-
value
SSE 
Constant -2.983 1.750 .096 .557 
NBP .317 .048 .000 191.7 
OLS on TCE 
TCE .155 .045 .001 70.0 
Constant -7.943 3.655 .036 1.663 
NBP .442 .094 .000 38.4 
C-O on TCE 
TCE .129 .057 .028 31.6 
Constant -4.117 1.721 .021 .490 
NBP .312 .049 .000 191.3 
OLS on TC1 
TC1 .249 .074 .002 70.4 
Constant -8.159 3.524 .026 1.73 
NBP .388 .096 .000 41.6 
C-O on TC1 
TC1 .294 .091 .002 28.1 
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Panamax 
 
Table 9         Regression results for a 5 year old panamax vessel from 1.qtr. 1990 until 4.qtr. 2000 
d 
RSS 
5 year old 
second hand 
vessel 
Variable Estimated 
Variable 
Beta 
Standard 
Error of 
Beta 
p-
value
SSE 
Constant .980 1.062 .361 .809 
NBP .634 .049 .000 231.6 
OLS on TCE 
TCE .178 .048 .001 25.7 
Constant -.541 1.831 .769 1.697 
NBP .691 .077 .000 59.4 
C-O on TCE 
TCE .181 .059 .004 16.3 
Constant .458 .976 .641 .800 
NBP .591 .049 .000 234.9 
OLS on TC1 
TC1 .342 .073 .000 22.4 
Constant -.660 1.629 .688 1.788 
NBP .612 .075 .000 65.8 
C-O on TC1 
TC1 .394 .096 .000 14.2 
 
Table 10       Regression results for a 10 year old panamax vessel from 1.qtr. 1990 until 4.qtr. 2000 
d 
RSS 
10 year old 
second hand 
vessel 
Variable Estimated 
Variable 
Beta 
Standard 
Error of 
Beta 
p-
value
SSE 
Constant -.073 1.382 .958 .546 
NBP .467 .063 .000 148.1 
OLS on TCE 
TCE .193 .063 .004 43.5 
Constant -1.892 2.564 .465 1.765 
NBP .524 .105 .000 28.0 
C-O on TCE 
TCE .210 .068 .004 20.2 
Constant -.622 1.266 .626 .501 
NBP .410 .063 .000 153.8 
OLS on TC1 
TC1 .394 .095 .000 37.8 
Constant -1.654 2.363 .488 2.041 
NBP .389 .105 .001 31.2 
C-O on TC1 
TC1 .524 .112 .000 16.1 
 
Table 11       Regression results for a 15 year old panamax vessel from 1.qtr. 1990 until 4.qtr. 2000 
d 
RSS 
15 year old 
second hand 
vessel 
Variable Estimated 
Variable 
Beta 
Standard 
Error of 
Beta 
p-
value
SSE 
Constant .125 1.624 .939 .340 
NBP .271 .074 .001 66.3 
OLS on TCE 
TCE .178 .074 .020 60.1 
Constant -4.333 2.773 .126 1.707 
NBP .472 .111 .000 14.2 
C-O on TCE 
TCE .135 .062 .036 16.9 
Constant -.350 1.478 .814 .279 
NBP .197 .074 .011 74.9 
OLS on TC1 
TC1 .411 .111 .001 51.5 
Constant -3.207 2.343 .179 1.799 
NBP .296 .104 .007 18.9 
C-O on TC1 
TC1 .456 .099 .000 12.2 
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Handymax 
 
Table 12       Regression results for a 5 year old handymax vessel from 1.qtr. 1990 until 4.qtr. 2000 
d 
RSS 
5 year old 
second hand 
vessel 
Variable Estimated 
Variable 
Beta 
Standard 
Error of 
Beta 
p-
value
SSE 
Constant 4.482 1.844 .020 .252 
NBP .329 .103 .003 143.2 
OLS on TCE 
TCE .615 .136 .000 66.4 
Constant 1.972 2.821 .489 1.509 
NBP .574 .131 .000 13.3 
C-O on TCE 
TCE .292 .100 .006 12.1 
Constant -.583 1.672 .729 .329 
NBP .409 .077 .000 158.9 
OLS on TC1 
TC1 .974 .155 .000 50.8 
Constant 1.179 2.727 .668 1.548 
NBP .533 .132 .000 14.0 
C-O on TC1 
TC1 .464 .148 .003 11.9 
 
Table 13       Regression results for a 10 year old handymax vessel from 1.qtr. 1990 until 4.qtr. 2000 
d 
RSS 
10 year old 
second hand 
vessel 
Variable Estimated 
Variable 
Beta 
Standard 
Error of 
Beta 
p-
value
SSE 
Constant 3.513 1.600 .034 .312 
NBP .141 .090 .124 110.5 
OLS on TCE 
TCE .707 .118 .000 50.0 
Constant -.314 2.575 .904 1.796 
NBP .465 .119 .000 11.8 
C-O on TCE 
TCE .342 .090 .000 9.8 
Constant -2.062 1.432 .157 .328 
NBP .250 .066 .000 123.3 
OLS on TC1 
TC1 1.049 .133 .000 37.3 
Constant -1.125 2.347 .634 1.539 
NBP .387 .114 .002 13.3 
C-O on TC1 
TC1 .599 .126 .000 8.6 
 
Table 14       Regression results for a 15 year old handymax vessel from 1.qtr. 1990 until 4.qtr. 2000 
d 
RSS 
15 year old 
second hand 
vessel 
Variable Estimated 
Variable 
Beta 
Standard 
Error of 
Beta 
p-
value
SSE 
Constant 4.910 1.277 .000 .412 
NBP -.094 .071 .194 45.9 
OLS on TCE 
TCE .616 .094 .000 31.9 
Constant 1.401 2.389 .561 1.797 
NBP .176 .112 .124 6.0 
C-O on TCE 
TCE .337 .087 .000 9.1 
Constant .007 1.075 .995 .488 
NBP -.002 .049 .961 56.8 
OLS on TC1 
TC1 .926 .100 .000 23.0 
Constant .468 2.066 .822 1.616 
NBP .103 .099 .305 7.7 
C-O on TC1 
TC1 .604 .118 .000 7.8 
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VLCC 
 
Table 15        Regression results for a 5 year old VLCC vessel from 1.qtr. 1990 until 4.qtr. 2000 
d 
RSS 
5 year old 
second hand 
vessel 
Variable Estimated 
Variable 
Beta 
Standard 
Error of 
Beta 
p-
value
SSE 
Constant 27.406 5.353 .000 .529 
NBP .285 .059 .000 1038.7 
OLS on TCE 
TCE .248 .038 .000 708.8 
Constant 40.600 9.820 .000 1.159 
NBP .187 .116 .115 73.5 
C-O on TCE 
TCE .091 .030 .004 180.9 
Constant 5.170 5.992 .393 .343 
NBP .375 .054 .000 1206.7 
OLS on TC1 
TC1 .809 .098 .000 540.9 
Constant 35.402 8.044 .000 1.364 
NBP .049 .099 .623 140.1 
C-O on TC1 
TC1 .641 .102 .000 106.4 
 
Table 16       Regression results for a 10 year old VLCC vessel from 1.qtr. 1990 until 4.qtr. 2000 
d 
RSS 
10 year old 
second hand 
vessel 
Variable Estimated 
Variable 
Beta 
Standard 
Error of 
Beta 
p-
value
SSE 
Constant 29.901 4.999 .000 .422 
NBP -0.00759 .055 .892 447.9 
OLS on TCE 
TCE .192 .035 .000 618.0 
Constant 28.582 8.866 .003 .888 
NBP .0471 .105 .656 37.2 
C-O on TCE 
TCE .0769 .028 .009 160.5 
Constant 10.837 5.379 .051 .290 
NBP .0695 .048 .158 630.0 
OLS on TC1 
TC1 .671 .088 .000 436.0 
Constant 20.131 6.555 .004 .996 
NBP -0.0137 .077 .859 107.3 
C-O on TC1 
TC1 .554 .085 .000 95.8 
 
Table 17       Regression results for a 15 year old VLCC vessel from 1.qtr. 1990 until 4.qtr. 2000 
d 
RSS 
15 year old 
second hand 
vessel 
Variable Estimated 
Variable 
Beta 
Standard 
Error of 
Beta 
p-
value
SSE 
Constant 4.866 5.778 .405 .237 
NBP .132 .064 .046 282.3 
OLS on TCE 
TCE .136 .041 .002 825.7 
Constant 8.339 6.689 .220 .730 
NBP .104 .079 .197 21.5 
C-O on TCE 
TCE .048 .022 .036 105.6 
Constant -8.902 6.942 .207 .155 
NBP .188 .062 .004 382.0 
OLS on TC1 
TC1 .481 .113 .000 726.0 
Constant .684 4.967 .891 .803 
NBP .071 .057 .220 69.5 
C-O on TC1 
TC1 .415 .065 .000 58.4 
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Suezmax 
 
Table 18       Regression results for a 5 year old suezmax vessel from 1.qtr. 1990 until 4.qtr. 2000 
d 
RSS 
5 year old 
second hand 
vessel 
Variable Estimated 
Variable 
Beta 
Standard 
Error of 
Beta 
p-
value
SSE 
Constant 37.970 3.483 .000 .368 
NBP -.156 .057 .009 597.1 
OLS on TCE 
TCE .382 .049 .000 290.0 
Constant 36.618 6.928 .000 1.116 
NBP -.081 .133 .547 51.9 
C-O on TCE 
TCE .249 .051 .000 83.0 
Constant 28.167 2.600 .000 .374 
NBP -.223 .037 .000 761.5 
OLS on TC1 
TC1 1.002 .072 .000 125.4 
Constant 26.772 4.679 .000 1.381 
NBP -.143 .089 .115 98.0 
C-O on TC1 
TC1 .843 .087 .000 40.0 
 
Table 19       Regression results for a 10 year old suezmax vessel from 1.qtr. 1990 until 4.qtr. 2000 
d 
RSS 
10 year old 
second hand 
vessel 
Variable Estimated 
Variable 
Beta 
Standard 
Error of 
Beta 
p-
value
SSE 
Constant 29.850 3.782 .000 0.331 
NBP -.204 .062 .002 499.9 
OLS on TCE 
TCE .317 .053 .000 341.6 
Constant 33.990 6.343 .000 1.104 
NBP -.245 .120 .049 33.4 
C-O on TCE 
TCE .187 .049 .000 81.9 
Constant 19.780 2.779 .000 .343 
NBP -.256 .039 .000 698.2 
OLS on TC1 
TC1 .913 .077 .000 143.3 
Constant 25.056 3.856 .000 1.059 
NBP -.296 .069 .000 93.1 
C-O on TC1 
TC1 .729 .076 .000 36.5 
 
Table 20       Regression results for a 15 year old suezmax vessel from 1.qtr. 1990 until 4.qtr. 2000 
d 
RSS 
15 year old 
second hand 
vessel 
Variable Estimated 
Variable 
Beta 
Standard 
Error of 
Beta 
p-
value
SSE 
Constant 5.024 3.302 .136 0.231 
NBP .107 .054 .056 91.3 
OLS on TCE 
TCE .169 .046 .001 260.3 
Constant 11.223 4.127 .010 0.809 
NBP .001 .078 .990 8.3 
C-O on TCE 
TCE .092 .033 .007 38.3 
Constant -1.541 3.055 .617 0.246 
NBP .081 .043 .065 178.5 
OLS on TC1 
TC1 .538 .084 .000 173.1 
Constant 6.000 3.191 .068 0.846 
NBP -.014 .057 .813 22.9 
C-O on TC1 
TC1 .374 .063 .000 24.7 
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Aframax 
 
Table 21       Regression results for a 5 year old aframax vessel from 1.qtr. 1990 until 4.qtr. 2000 
d 
RSS 
5 year old 
second hand 
vessel 
Variable Estimated 
Variable 
Beta 
Standard 
Error of 
Beta 
p-
value
SSE 
Constant 16.059 4.231 .000 0.432 
NBP .247 .094 .012 213.4 
OLS on TCE 
TCE .270 .066 .000 388.8 
Constant 16.810 7.455 .030 1.119 
NBP .311 .178 .088 27.8 
C-O on TCE 
TCE .101 .048 .043 114.7 
Constant 7.466 3.075 .020 0.433 
NBP .123 .064 .061 428.4 
OLS on TC1 
TC1 1.112 .118 .000 173.8 
Constant 11.872 5.277 .030 1.440 
NBP .085 .130 .515 81.9 
C-O on TC1 
TC1 .934 .146 .000 64.6 
 
Table 22       Regression results for a 10 year old aframax vessel from 1.qtr. 1990 until 4.qtr. 2000 
d 
RSS 
10 year old 
second hand 
vessel 
Variable Estimated 
Variable 
Beta 
Standard 
Error of 
Beta 
p-
value
SSE 
Constant 8.664 5.250 .107 0.306 
NBP .185 .117 .123 194.9 
OLS on TCE 
TCE .277 .082 .002 598.8 
Constant 12.979 7.360 .086 1.013 
NBP .149 .175 .399 11.2 
C-O on TCE 
TCE .075 .047 .118 106.9 
Constant -2.380 3.647 .518 0.284 
NBP .042 .076 .587 549.1 
OLS on TC1 
TC1 1.312 .140 .000 244.5 
Constant 8.860 4.784 .072 1.106 
NBP -.131 .120 .278 72.6 
C-O on TC1 
TC1 .979 .128 .000 45.7 
 
Table 23       Regression results for a 15 year old aframax vessel from 1.qtr. 1990 until 4.qtr. 2000 
d 
RSS 
15 year old 
second hand 
vessel 
Variable Estimated 
Variable 
Beta 
Standard 
Error of 
Beta 
p-
value
SSE 
Constant 9.936 3.582 .008 0.221 
NBP .005 .080 .951 30.6 
OLS on TCE 
TCE .119 .056 .040 278.7 
Constant 9.183 4.440 .045 0.998 
NBP .044 .106 .679 1.2 
C-O on TCE 
TCE .025 .029 .389 40.9 
Constant 3.006 2.827 .294 0.290 
NBP -.072 .059 .226 162.3 
OLS on TC1 
TC1 .733 .109 .000 146.9 
Constant 7.304 3.459 .041 1.180 
NBP -.078 .085 .363 15.3 
C-O on TC1 
TC1 .439 .096 .000 27.8 
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Product 
 
Table 24       Regression results for a 5 year old product carrier from 1.qtr. 1990 until 4.qtr. 2000 
d 
RSS 
5 year old 
second hand 
vessel 
Variable Estimated 
Variable 
Beta 
Standard 
Error of 
Beta 
p-
value
SSE 
Constant 8.005 4.341 .072 0.242 
NBP .407 .144 .007 98.0 
OLS on TCE 
TCE .204 .087 .025 228.7 
Constant .323 6.078 .958 1.083 
NBP .752 .195 .000 12.6 
C-O on TCE 
TCE .016 .035 .641 29.7 
Constant -2.234 3.410 .516 0.204 
NBP .215 .107 .050 211.1 
OLS on TC1 
TC1 1.430 .200 .000 115.5 
Constant -.381 4.498 .933 0.983 
NBP .337 .163 .046 24.6 
C-O on TC1 
TC1 .952 .180 .000 17.9 
 
Table 25       Regression results for a 10 year old product carrier from 1.qtr. 1990 until 4.qtr. 2000 
d 
RSS 
10 year old 
second hand 
vessel 
Variable Estimated 
Variable 
Beta 
Standard 
Error of 
Beta 
p-
value
SSE 
Constant 3.498 4.071 .395 0.190 
NBP .362 .135 .011 70.3 
OLS on TCE 
TCE .160 .082 .057 201.1 
Constant -7.010 5.781 .232 1.365 
NBP .815 .171 .000 14.5 
C-O on TCE 
TCE .017 .030 .560 22.2 
Constant -6.623 2.843 .025 0.274 
NBP .157 .089 .084 191.1 
OLS on TC1 
TC1 1.410 .167 .000 80.3 
Constant -7.338 4.107 .082 1.470 
NBP .425 .149 .007 21.8 
C-O on TC1 
TC1 .805 .164 .000 14.7 
 
Table 26       Regression results for a 15 year old product carrier from 1.qtr. 1990 until 4.qtr. 2000 
d 
RSS 
15 year old 
second hand 
vessel 
Variable Estimated 
Variable 
Beta 
Standard 
Error of 
Beta 
p-
value
SSE 
Constant 5.791 3.793 .134 0.133 
NBP .128 .126 .317 12.6 
OLS on TCE 
TCE .084 .076 .275 174.5 
Constant -1.621 6.088 .791 1.248 
NBP .529 .144 .001 5.6 
C-O on TCE 
TCE -.005 .025 .832 15.8 
Constant -3.715 2.408 .131 0.387 
NBP -.090 .075 .238 129.5 
OLS on TC1 
TC1 1.319 .142 .000 57.6 
Constant -3.788 4.004 .350 1.263 
NBP .262 .144 .076 8.7 
C-O on TC1 
TC1 .513 .155 .002 12.6 
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6.3 Comments  
The results of the 84 regressions are diverse. As a whole tables 3 through 5 above show that 
reasonable explanatory power is within reach even with the chosen, simple model for 
secondhand values. The following is a summation of the results, based on tables 3 through 26 
above: 
• Overall fit of the model is better for the dry bulk carriers than the tankers, and for all 
vessels and both markets - a tendency towards better fit for younger and bigger vessels.  
• The Durbin-Watson d-statistic is below 0.9 in all regressions under classic OLS 
assumptions. For regressions on two explanatory variables with n=44 the Durbin-Watson 
table in Gujarati (1995) produce a dL of 1.430 at a 0.05 level of significance, thus we have 
evidence of positive autocorrelation. In such a case only the coefficient estimates under 
OLS with Cochrane-Orcutt transformation are efficient24. 
• For dry bulkers overall fit is independent of the chosen indicator of earnings, TCE or TC1. 
For tankers the one year time charter provides higher explanatory power than the TCE.  
• For the dry bulk carriers the estimated slope coefficiants are significant at a 96% level of 
confidence, with the exception of the handymax betas to NBP for the 10 and 15 year old 
SHV. Tanker estimates of the beta to earnings are at 96% confidence level for TCE with 
exception for Aframax vessels of 10 and 15 years, and Product Carriers. For TC1 the 99% 
confidence level holds without exception for any tanker class. The tanker estimates of the 
coefficient of NBP was volatile, and the NBP seems to have less influence than for dry 
bulk carriers. For suezmax carriers estimates of β2 were significant and less than zero for 
5 and 10 year old SHVs. 
• Estimates of the intercept term, β0, are diverse and depend on the earnings variable 
included and the regression model used. For OLS on TCE for dry bulk carriers the 
capesize estimates are negative, for panamaxes they are insignificant and close to zero in 
magnitude and for handymax carriers the intercept estimates are significant and at a high 
level relative to values. For OLS on 1TC for tankers the VLCCs and Aframaxes have 
lower intercepts while suezmax carriers of 5 an 10 years show high intercepts. The 
estimates for the product segment are negative.    
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Deterioration of fit by age indicates a breach with the assumption of perfect substitution 
between vessels of different age. The dependency of earnings upon age may be significant 
and the preference towards the employment of young vessels important. This was discussed in 
chapter 5. All our estimates of earnings are based on modern vessels, and thus apply best to 
five year old vessels.  
The better fit of the tanker regressions on the one year time charter may be explained by the 
fact that while reported TCE for dry bulk carriers are based on average earnings estimates, for 
tankers the TCEs are calculated based on earnings along an indicator route. The TC1 is based 
on a perception of the market average, and may thus better explain earnings developments in 
time for tankers. 
An interesting characteristic of coefficients is that while the estimates of β1 were in the 0.2 to 
0.5 range for capesize and panamax (0.9-1.0 for the handymax) when using 1TC as the 
earnings indicator, tanker estimates were in the 0.5 to 1.4 range with a tendency to be close to 
unity when using the same method. Thus the two markets seem to approach pricing in 
different manners. It is surprising that in the tanker market, where earnings are the more 
volatile of the two markets examined, earnings are given more weight in the determination of 
value.  
 
6.4 Preliminary Conclusion  
There are clear areas in which an improvement of both model and parameter estimates may be 
improved, yet it is also interesting that the explanatory power of our simple equation is as 
great as it is. In our single equation model we have included by no term an expectations 
formulation, and included no direct indicator of future expectations. Thus the regressions 
comply with the wider myopic expectations definition quoted in Chapter 4 – the secondhand 
value of a vessel is determined purely on today’s earnings and the existing newbuilding price.  
The newbuilding price, determined in the global shipbuilding market, isn’t specific to any 
single ship type or segment, but common to all. To some extent the market may observe value 
                                                                                                                                                                                         
24 An efficient estimator is an unbiased estimator with least variance. 
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as an indication of future earnings, which would be possible to implement in a dynamic 
model. Ours is static.   
 
The equation shows a better fit on the dry bulk market than on tanker data. Though the tanker 
market may seem the least predictable of the two, with a large uncertainty due to political 
unrest or pricing strategies, dry bulk shipping is not without its share of challenge and 
uncertainty too. In future modeling of the secondhand values, either as a stand alone 
estimation or as a part of a market model, it might be useful to take into consideration the 
recent history of the markets. While the dry bulk market has shown a strong cyclical behavior 
in the last ten years, tankers were at the beginning of this decade recovering from the horrible 
markets of the eighties. The chance of changing expectations throughout the last ten years is 
possible, with a possible pessimism at the beginning and a more neutral attitude during the 
mid to end nineties.  
Possible improvements on the model may be including adaptive expectations, using dynamic 
trend analysis, letting larger vessel lead their markets or maybe allowing for a tendency to 
stick at a peak or a trough. Its more than likely that some shipping market agent has a great 
model of secondhand values, and is capitalizing on it. It is also more than likely that many 
should seek to join that agent’s company, and focus more on the timing of sales and 
purchases. 
 
6.5 Value Components and Signs of Myopic Behavior 
In reference to table 2 section 4.8 we have calculated the value horizon components accruing 
to the short term, defined as the six quarter period we assume construction of a new vessel 
takes, and the long term, defined as the remaining period of the expected lifetime. In this 
section a similar table will be constructed based on the regression results, presented in tables 6 
through 26 of this chapter.  
Estimates of the two value component’s average are calculated using equation (6.1) below for 
the short term, Vshort, and equation (6.2) for the long term, Vlong. Since estimates of the 
intercept coefficient are significant for many of the regressions, our estimates of component 
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averages include a weighted proportion the relevant intercept coefficient estimate. We have 
assumed that ρ = 6 quarters, T = 100 quarters and that 0241.0110.1r 4 ≈−= . 
 
(6.1)  
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If the equations above are compared with the assumption of a linear dependency between our 
earnings indicators and the constant equivalent earnings in Appendix A, it should be clear that 
our weighting of the intercept estimates is a simplifying assumption which may distort our 
results25.   
Averages for each of the forty-two series used are presented below in table 27 for possible 
future use or reference. Tables 28 and 29 present the result both for OLS under classical 
assumptions and for OLS with Cochrane-Orcutt transformation. Due to the strong indication 
of autoregressive residuals the estimators resulting from the Cochrane-Orcutt transformation 
should be closer to the true betas. For dry bulk carriers the earnings indicator used is the TCE, 
while 1TC is used in estimating value components for tankers. See section 6.3 for comments 
on model fit for tankers and dry bulk carriers. 
 
                                                           
25 Attention should be paid to the influence of 0βˆ . Comparing (6.1) and (6.2) above with equation (A.9) of 
Appendix A, one would see that the intercept term is dependent upon the estimates of b0 and c0, as well as 
expected demolition value and rate of return. Our weighting thus creates a bias. 
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Table 27     Summary of Average Values for Regression Variables (1q1990-4q2000)  
 
 
 NBP 
[mill usd] 
TCE 
[1000 
usd] 
1TC 
[1000 
usd] 
SHV5 
[mill usd]
SHV10 
[mill usd] 
SHV15 
[mill usd]
Capesize 42.36 16.35 15.45 30.64 21.17 12.96
Panamax 26.40 11.57 10.90 19.78 14.50 9.33
Handymax 23.22 8.99 8.97 17.65 13.14 8.26
VLCC 85.28 31.85 27.73 59.58 35.36 20.45
Suezmax 53.88 19.91 20.99 37.18 25.17 14.13
Aframax 42.05 18.07 16.81 31.34 21.43 12.29
Product 30.92 12.80 13.13 23.19 16.75 10.82
 
 
 
Table 28     Component Estimates under OLS with Classic Residual Assumptions  
     (numbers in percent of total value) 
 
SHV5 SHV10 SHV15  
Vshort Vlong Vshort Vlong Vshort Vlong 
Capesize 10 % 90 % 16 % 84 % 13 % 87 %
Panamax 11 % 89 % 15 % 85 % 22 % 78 %
Handymax 36 % 64 % 54 % 46 % 81 % 19 %
VLCC 39 % 61 % 58 % 42 % 56 % 44 %
Suezmax 68 % 32 % 90 % 10 % 78 % 22 %
Aframax 63 % 37 % 101 % -1 % 105 % -5 %
Product 79 % 21 % 104 % -4 % 153 % -53 %
 
 
 
 
Table 29     Component Estimates under OLS with Cochrane-Orcutt Tranformation  
     (numbers in percent of total value) 
 
SHV5 SHV10 SHV15  
Vshort Vlong Vshort Vlong Vshort Vlong 
Capesize 10 % 90 % 6 % 94 % -1 % 101 %
Panamax 10 % 90 % 14 % 86 % 4 % 96 %
Handymax 17 % 83 % 22 % 78 % 40 % 60 %
VLCC 41 % 59 % 55 % 45 % 64 % 36 %
Suezmax 60 % 40 % 81 % 19 % 70 % 30 %
Aframax 56 % 44 % 91 % 9 % 79 % 21 %
Product 55 % 45 % 57 % 43 % 53 % 47 %
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The estimated average values of Vshort and Vlong are presented in percent of their sum. The 
results are compared with the calculated percentages of table 2 of section 4.8, in the column 
for ρ = 6, for the relevant age segment. Assuming that market participants on average have 
the same beliefs concerning short and long term earnings, the value of k corresponding is 
interpreted as the average relative importance of the short term earnings indicator on vintage 
vessel price assessments. I.e. if we for a five year old secondhand vessel found a Vshort 
proportion of 49 percent of value, then during the period from the first quarter of 1990 until 
the end of 2000 the market weighted short term earnings five times higher than long term in 
assessment of SHV5. The only alternative interpretation under this thesis, is an enduring 
belief that short term constant equivalent earnings will be five times that of the long term – 
implying a decade of optimism!   
 
I commenting on the results of tables 28 and 29 above less attention is paid to the older and 
smaller vessels since, as we stated in section 6.3, results for these were relatively weaker.  
• For tankers we see that under classical OLS assumptions and Cohrane-Orcutt assumptions 
alike our results compare with a level of short term earnings more than five times that of 
earnings in the long term.  
• For dry bulk carriers under classical OLS assumptions average short and long term 
earnings seem to be almost equal, with an exception for the handymax segment. After 
Cochrane-Orcutt transformations are undertaken short term earning seem to be weighted 
less than long term earnings, on average. Again with exception of the handymax size. 
 
Our hypothesis was initially that short term earnings are placed too high a weight in the 
pricing of vintage vessels. As such the results for capesize vessels is surprising. It would seem 
that those involved in the secondhand market for tankers lean towards short term earnings in 
pricing their vessels. In dry bulk markets this may be the case for handymax bulkers, but for 
panamax and capesize vessels on average pricing places equal weight to short and long term 
earnings.  
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Looking at the estimated intercept terms on finds large and positive estimates for tankers 
(1TC based earnings), negative estimates for capesize and panamax vessels (TCE based 
earnings). It would seem that the tanker regressions either explain less of valuation, or show a 
lesser dependency on current earnings indicators. For large dry bulk carriers it would seem 
that valuation is  too responsive to current earnings indicators, while on average placing a 
correct (theoretically) proportion of value on the short and long term horizons respectively.  
It is difficult to conclude whether or not the markets are myopic through a verification of our 
hypothesis, though our estimation results for evaluation of  large and young vessels seems 
strong. The results seem to indicate pro-cyclical valuation in dry bulk markets and a myopic 
behavior in the tanker markets. The one thing that seems clear, is that there more research 
which can be done on vintage pricing of vessels. Some possibilities are mentioned in Chapter 
7. I think a focus on value horizon may be more beneficial in a setting where models of 
pricing give higher overall fit.  
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7. Onwards – Improvements and Other Challenges 
 
7.1 Dynamic Modeling  
The use of dynamic models could improve on our findings, since the phases of a cycle may be 
modeled by its statistical characteristics. In addition one may identify trends of change in the 
structure of the market, as the longer average duration of a full cycle in capesize values. One 
could also create a whole market model, based on a dynamic system. Thus one could seek to 
find paths of convergence toward steady state equilibriums. An example may be found in 
Beenstock and Vergottis (1993). Such a model is too complex for a detailed study in this 
thesis, but should prove interesting as research on shipping markets continues. 
 
7.2 Distributed Lag 
This fashion of modeling expectations implies a learning-by-doing type of adaptive 
expectations where the market learns from market reactions. It could be relevant to the 
markets of shipping if one suspects that participants base current expectations on earlier levels 
of earnings, and not just earnings for this quarter. 
(7.1)  t
1
1niti0t uNBPRSHV ∑
=
+− +++=
n
i
tβββ   , where n is the highest lag 
 
Ordinary least squares on the model above and the model of equation (7.2) were carried out 
with PcGive. Three lagged values of 1TC increased R-squared to 0.79 (N=41), but 
coefficients for the 1TC variables all showed low significance. The Durbin-Watson d-statistic 
was still very low at 0.545, signaling still autocorrelated disturbances. Iterative removal of the 
lagged earnings estimator, largest lag first, until earnings coefficients were significant would 
require all lags to be removed. Results for the model with one lagged earnings is presented in 
the table below. The model with one lag had an R2 of 0.68 (N=43) and a d of 0.406.  
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Table 30  Regression results for Aframax SHV15 on equation (7.1) above 
 Estimated 
Beta 
Standard 
Error of 
Beta 
p-value 
Constant 2.376 2.237 .295
1TC .176 .170 .309
1TC(lag1) .738 .202 .001
NBP -.129 .049 .011
 
Including lagged values of NBP contributed little to the overall fit and significance of betas 
and created severe insignificance for inclusion of lags with a higher order than two. Notice 
how the estimated slope coefficient corresponding to the NBP is negative, possibly due to a 
correlation with the current or lagged 1TC, or both. This causes an estimated Vshort of 129 %.  
 
Figure 8 Fitted Values of  Regression Equation (7.1) 
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
8
10
12
14
16
18
AfrSHV15 Fitted 
 
 
Another formulation of the distributed lag model, the auto-regressive distributed lag model, 
gave much stronger results when regressed with OLS. The most suitable model amongst the 
ones which fall in this category, was actually a pure autoregressive model. The only lagged 
variables were the first and second order lags of the dependent variable, namely SHV15 for 
the Aframax. This method resulted in a R2 of 0.92, and a d of 1.77. All betas were significant 
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at the 95% level of confidence. Although this seems a massive improvement when compared 
to the results of the initial equation, autoregressive models tend to give high R2 values. 
7.3 Large Vessel Focus  
Another possibility looked into was whether or not the market for smaller vessels look to the 
biggest of their market type (e.g. tankers or gas carriers) in establishing the market price. Such 
a focus would lead to the inclusion of large vessel secondhand values as an independent 
variable in all of the equations for vessels in a given market of the same age. First one 
regresses on the largest segment by age class, then on regresses the smaller sizes by age, now 
including the market values of the largest vessel of the same age. 
Econometrically all we do is include the secondhand values of the largest vessel of a market 
as an independent in our regressions on the other vessels. This when regressing to explain the 
development of 15 year old aframax values, we would include the values for 15 year old 
VLCCs.  
 
7.3.1 Revised Model – Overview of Results 
Using PcGive a regression was performed for secondhand values of a 15 year old aframax 
tanker, including SHV15 of the VLCC – the largest tanker. Since OLS on 1TC gave the best 
results in our previous regressions, the same method was chosen here. The model is as 
follows: 
(7.2)  ttj,3t2t10ti, u)a(SHVNBPR(a)SHV ++++= ββββ  
 
Here the index i is used to indicate the dependent vessel SHV, j for largest of the market SHV 
of the same age. All 44 observations are included. 
 
Including the price of a 15 year old VLCC increased R-squared to 0.87 , up 0.34 from the 
model of Chapter 6. The Durbin-Watson d-statistic under the new model is 0.76, versus 0.29 
previously. In this form of the model, when weighting the estimated coefficient of SHVj in the 
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same manner as the intercept, estimated Vshort on average represents 59 % of value. The 
following table presents the estimates of coefficients:  
 
Table 31  Regression results for Aframax SHV15 on equation (7.2) above 
 Estimated 
Beta 
Standard 
Error of 
Beta 
p-value 
Constant 6.724 1.513 .000
1TC .255 .073 .001
NBP -.177 .032 .000
SHVj .426 .040 .000
 
When compared with the earlier estimates for the SHV15 of an Aframax, all parameters are 
now significant at the 99% confidence level. Earnings now have less influence, and also here 
the negative sign of estimated β2 seems contrary to intuitive values. This may be due to a 
close correlation with 1TC or SHVj. Omitting the Aframax NBP reduced R-squared to 0.78 
and had a strong impact on the estimated intercept and β3, among other things. 
 
Figure 9 Fitted Values of  Regression Equation (7.2) 
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
8
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18
AfrSHV15 Fitted 
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Drawing a conclusion from this (surprisingly positive) result is even more difficult than 
earlier on. It seems that valuations of the largest vessels in a market may be important in the 
valuation of the other vessels. To test this hypothesis one should run the remaining fourteen 
age class regressions, if our findings on which earnings indicator best used is implemented. 
Since the Durbin-Watson d statistic for autocorrelation of the error terms is low, some 
remedial method should at least be attempted.  
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8. Summary 
 
In many shipping markets it is widely accepted, and even well documented, that current 
earnings and values for a given vessel have been highly correlated in time. It is therefor 
surprising that market cycles continue to be driven by a seemingly myopic behavior. 
During the winter of 2000/2001 tanker earnings reached an historic high. These rates, along 
with the IMO phase-out plan for elderly single-hull tankers, induced a huge level of orders. 
VLCC (Very Large Crude Carrier) prices ended as high as 84 million usd. A year and a half 
later, order prices dropped more than 10 million and the vessels delivered entered into a 
market where earnings were as low as a mere 5,000 usd per day, less than a fifth of their 
break-even rate. 
In the thesis myopic expectations is defined as the case where agents are too focused on 
current levels of earnings when assessing vessel values. A static model for second hand value 
determination is deduced through combining the net present value criterion for accepting 
investment projects with a division of the present value into a short and a long term horizon of 
earnings. Our hypothesis is that if the market is dominated by myopic agents, the short term 
value component will represent a disproportionate share of value. The entire data-set was 
supplied by ViaMar AS, and contains two earnings indicators and four vessel prices on each 
of seven vessels, on a quarterly basis, from the first quarter of 1990 up to and including the 
fourth quarter of 2000. 
The testing of the hypothesis was undertaken in two steps. First regression estimation of the 
model, using today’s indicators of short and long term earnings as variables, was carried out 
based on classic least squares assumptions and also under Cochrane-Orcutt transformation. 
Then the corresponding estimates of the short and long term value component shares of mean 
secondhand value, calculated in the same manner as assumed in deducing the model, were 
compared with theoretical shares. The short term was a priori assumed to equal the 
construction time of a vessel ordered today. As indicators of short term earnings during this 
period we used once the timecharter equivalent earnings (TCE) and once the one year 
timecharter (1TC). As an indicator of expected long term earnings the newbuilding price was 
used. Both indicators and values were taken from the same point in time. 
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During the first step the regressions under classic least squares assumptions showed evidence 
of autocorrelation. Thus regressions were performed under Cochrane-Orcutt transformation as 
well. In both instances the model generally fit best with the larger and younger vessels of the 
dry bulk and tanker markets.  
In the second step short and long term value components were calculated based on the 
estimated slope and intercept coefficients, and average values of the indicators. Based on the 
results from the regressions, the earnings indicator used is the TCE and 1TC for dry bulkers 
and tankers respectively. Focusing on the larger and younger vessels and comparing the 
calculations of estimated value components to the theoretical shares of short and long term 
earnings in vessel pricing, the tanker secondhand markets seem to be myopic indeed – on 
average placing five times more weight on short term earnings than on long term earnings. 
Though also highly correlated to current earnings, the secondhand prices of dry bulk carriers 
do not show the same behavior, and the agents seem to place an even weight on earnings in 
the short and long term.  
Looking at the estimated intercept terms one finds large and positive estimates for tankers, but 
negative estimates for capesize and panamax dry bulk vessels. It would seem that the tanker 
regressions either explain less of valuation, or show a lesser dependency on current earnings 
indicators. For large dry bulk carriers it would seem that valuation is too responsive to current 
earnings, while on average placing a correct (theoretically) proportion of value on the short 
and long term horizons respectively.  
It is difficult to conclude whether or not the markets are myopic through a verification of the 
hypothesis, though estimation results for evaluation of large and young vessels seem strong. 
The results additionally seem to indicate pro-cyclical valuation in dry bulk markets and a 
myopic behavior in the tanker markets. The one thing that seems clear is that there is more 
research which can be done on vintage pricing of vessels. Some possibilities are mentioned 
towards the end of this thesis, along with regression results on secondhand values for an 
aframax tanker – assuming first adaptive expectations, and second a focus on the largest 
vessel in a shipping market. 
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Appendix A – Stochastic Specification 
 
I this appendix I aim to show how the use of the net present value criterion, as mentioned in 
chapter 4, leads to an equation relating secondhand values with the price of ordering a new 
vessel of the same kind and current earnings. 
 
Symbols 
 t  time in periods (quarters of a year) 
 t = 0  the current period in time 
 ρ  construction period for any vessel 
 a  the age of the vessel at time t=0 
 T  age upon demolition of vessel 
 r  constant interest rate 
 π  net cash flow (gross revenue less operating expenses)1  
 S  value of demolition at T=0 
 
The general continuous time expression of the net present value, NPV, of future cash flows, 
for an asset with income at any t defined by π(t) and an end of lifetime value S, is  
(A.1)  ∫
−
+=
aT
Sdt
0
a)-r(T-rt- e(t)eV(t) π      , where [ ]T,a ρ∈  
Notice that depreciation is not included in the expression for the general NPV. This is because 
depreciation either contributes to increasing the value of the vessel, depending upon the tax 
                                                           
1 Notice that financial costs are not deducted, assuming that the structure of ownership and financial 
management of the asset is of no influence concerning inherent asset value. See also discussion page 23. 
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regime of the entity purchasing the asset, or is looked upon as deterioration of future income 
due to imperfect competition between assets of different age. We assume that there is perfect 
substitution between assets of different ages, and that all vessels within a size category are 
identical with exception to remaining lifetime. 
 
For purposes of comparing the orderprice of building a new vessel, NBP, with the value of a 
secondhand, SHV, we use 
(A.2)  ∫
+
++=
ρ
ρ
ρπ
T
Sdt )r(T-rt- e(t)eNBP(t)  
(A.3)  ∫− += aT Sdt
0
a)-r(T-rt- e(t)eSHV(t) π  
In the function NBP(t) above the lower we have taken into consideration that earnings 
commence upon delivery, rho quarters after the order is placed.  
We split the present value of the cash flow at the time of ordering into two components; one 
comparing to the period of life for an age α secondhand vessels, and one consisting of the PV 
of the remaining life. The secondhand is split similarly into two terms. 
(A.4)  ∫ ∫−
+
−
+++=
α
ρ
ρ
α
ρππ
T T
T
Sdtdt )r(T-rt-rt- e(t)e(t)eNBP(t)   
(A.5)  ∫ ∫− −++=
ρ α
ρ
αππ
0
)r(T-rt-rt- e(t)e(t)eSHV(t)
T
Sdtdt  
As we will not try to specify the form of a specific earnings function, or for a expected 
earnings function, we will simplify the above expressions by considering that for any function 
π(t), there is corresponding constant level of cash flow π which at any point in time solves the 
equation 
(A.6)  ∫
∫
−
−
=
dte
dtet
rt
rt)(ππ  
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Now define the expectations over (A.6) when t∈[0,ρ] as Sπ , and when t∈[ρ,∞] as Lπ , then 
we can write the expectations at t = 0 over the theoretical secondhand value as  
  [ ] [ ] [ ] [ ]∫ ∫− −++= ρ α
ρ
αππ
0
)r(T-rt-rt- e(t)e(t)eSHV(t)
T
SEdtEdtEE  
        
(A.7)  [ ] )(
0
SHV(t) α
α
ρ
ρ
ππ −−
−
−− ++= ∫∫ Tr
T
rt
L
rt
S eSdtedteE  , 
expressing the expected demolition value as S . The expectations at t = 0 of the theoretical 
NBP is similarly 
(A.8)  [ ] )(NBP(t) ρρ
ρ
π +−
+
− += ∫ Tr
T
rt
L eSdteE  . 
The expected demolition value is assumed to be uncorrelated with the time of demolition. The 
long term constant equivalent earnings, Lπ , are assumed to be the same regardless of current 
age. 
 
We now assume that the expected value of a new order is equal to the market price of a new 
order. The setback here is that we have already argumented that NBPt is fixed out of the 
market for shipping services. Earnings expectations in any one market can not be said to 
determine order price in time. This method thus assumes that the participants are unaware of 
this and actually adjust their long term earnings expectations according to the market price of 
building a new vessel. A possible rationale for this may be the anticipation of future 
competition caused by today’s asset prices. 
Assuming some linear relationship between Rt and NBPt , and Sπ  and Lπ  respectively 
tS Rbb 10 +=π    and  tL NBPcc 10 +=π  
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and inserting into (A.7) we get 
(A.9)   [ ] ( ) ( ) )(10
0
10SHV(t)
α
α
ρ
ρ
−−
−
−− ++++= ∫∫ TrT rttrtt eSdteNBPccdteRbbE  
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 ++= ∫∫∫∫ − −−−−− −− α
ρ
ρ
α
α
ρ
ρ
1
0
1
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0
0  
tt NBPR 210 βββ ++=   . 
 
Which we set equal to market valuation. Comparing the betas of the stochastic model with 
those calculated we can evaluate how expectations influence market pricing considering our 
assumptions. 
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Appendix B – The Present Value of Earnings 
This appendix shows how the present value of five year old vessels in figures 1 and 2 of 
section 1.2.1 is calculated. The chosen formula is based on certainty under the following 
assumptions and definitions: 
 
 t     =  quarter t 
 t0   =  current quarter 
 T   = 80  = time of activity left before demolition (remaining life) 
 Rt   =   timecharter equivalent earnings at quarter t 
 Ct  = 8,000 = assumed level of operating costs (usd per day) 
 d     = 83 = number of employed days under timecharter in a quarter 
 S    = 3,1 = scrap value (usd millions) 
 r = 0241.0110.14 ≈−   the expected interest rate 
 
Thus we calculated, based on our data, through the following function: 
 
∑+
=
−+
−=
Tt
tt
tt
tt
tt
0
0
00 r)(1
CR
1,000,000
1)(RPV  
 
Depreciation is omitted, and could have been included to illustrate diminishing earnings as a 
result of a market preference towards the newest tonnage. We assume a modest depreciation 
as included in our interest rate (ten percent if annualized).  
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Appendix C – Terminology 
 
COA – Contract of Afreightment 
Contract to carry a cargo of a specific amount during a specific time period for a pre-
specified payment from A to B. Payment is usually quoted in terms of a lumpsum. 
Spot Fixture 
Standard contract for the transportation of an amount of cargo from A to B for a pre-
specified payment. Payment may be quoted as a payment per unit of cargo, or as a 
lumpsum.  
Timecharter 
The timecharter contract comes in three variations on the division of costs between 
ship owner and charterer for the duration, and is essentially a lease for the vessel. The 
three variants are the bareboat charter, the timecharter and the tripcharter. Bareboat 
charters are payments for all use of the vessel and usually last for a few years. 
Tripcharters are usually for one trip only. Timechartes may be of any duration. 
Payment is usually quoted as usd per month. 
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Appendix D – The Age Derivative of the Present Value Formula 
 
 t     =  quarter t 
 a =  current age in quarters 
 r =  market rate of return (at a quarterly rate) 
 t   =   0 = current quarter 
 T   =  time of activity left before demolition (remaining life) 
 πt   =   timecharter equivalent earnings at quarter t 
 S    =  scrap value (usd millions) 
 
Akin to equation (6.1), the formula for the present value of earnings when earnings are age 
independent is: 
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We then take the partial derivative with respect to age and get (Berck & Sydsæter 1995) 
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We see that the derivative of the PV with respect to age contains age itself. It also contains the 
discounted interest of  the demolition price (at t=T-a) and the discounted level of earnings 
(also at t=T-a). In general the terms in the brackets of (E.2) will be negative, as value tends to 
fall with age.  
 
  
